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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JPOO/06261 



Basis of the report 



1 . With regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 

pages , ^"^^ 

pages . 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 
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, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 2 lJune 2001 (21.06.2001) 



the drawings: 

pages 

pages 

pages 



1-25 



, as originally filed 
, filed with the demand 



, filed with the letter of 



[ I the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 

_, filed with the demand 



^, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority m the language m which 
the international application was filed, unless otherwise indicated under this item. I 
These elements were available or furnished to this Authority in the followmg language „ , wnicn is. 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

[~1 The statemem that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. . 

I I the drawings, sheets/fig 

□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article ^ ^J^Y^f''^^ ["i 
in this report as ^ originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-52 



YES 
NO 



2-15, 17-19, 37, 41-43, 51 YES 
1, 16, 20-36, 38-40, 44-50, 52 



1-52 



YES 
NO 



2. Citations and explanations 

Claims 1, 16, and 20 to 23 

Document 1: JP, 11-163366, A (Toshiba Corp.), 18 June 
1999 (18.06.99), paragraph [0008] 
Document 1 does not disclose post-baking of a 
resist, but post-baking of a resist is standard practice. 



Claims 1, 16, and 20 to 23 

Document 2: JP, 3-148834, A (Sanyo Electric Co., Ltd.), 
25 June 1991 (25.06.91), p. 3, upper left 
column, line 13 to lower left column, line 16 
A person skilled in the art could easily conceive of 
applying the invention disclosed in Document 2 to a thin- 
film transistor. Moreover, post-baking of a resist is 
standard practice. 

Claims 24 to 29, 31, 34, 35, and 47 

Document 3: JP, 6-112222, A (Seiko Epson Corp.), 22 April 
1994 (22.04.94), paragraphs [ 0016] -[ 0037 ] 
Document 3 does not disclose the thickness of a gate 
electrode and an oxide film, but these values are merely 
design features fittingly determined by a person skilled 
in the art. 



Claims 24 to 29, 31, 34, 35, and 47 
Form PCT/lPEA/409 (BoxV) (January 1994) 
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Document 4: US, 5476802, A (Semiconductor Energy 

Laboratory Co., Ltd.), 19 December 1995 
(19.12.95), entire text. Fig. 8, & JP, 5- 
55246, A, & KR, 9600225, B 
Document 4 discloses a gate electrode comprising a 
polysilicon with a thickness of 500 nm. However, gate 
electrode thickness is merely a design feature fittingly 
determined by a person skilled in the art in the light of 
considerations such as the gate electrode material or 
resistance values . 



Claims 30, 32, 36, and 48 

Documents 1 to 4 do not disclose composition ratios 
for a molybdenum and tungsten alloy, but a person skilled 
in the art could easily conceive of adopting a molybdenum 
and tungsten alloy containing a molybdenum concentration 
of 15-50 atomic percent as a gate electrode. 



Claim 33 

Documents 1 to 4 do not make disclosures pertaining 
to electrical resistance in a region with a low 
concentration of impurities, but electrical resistance in 
a region with a low concentration of impurities is merely 
a design feature fittingly determined by a person skilled 
in the art in the light of the attributes required of a 
thin- film transistor . 



Claims 38 to 40, 49, and 50 

Document 5: JP, 9-298304, A (Semiconductor Energy 

Laboratory Co., Ltd.), 18 November 1997 
(18.11.97), paragraphs [0020] - [0024] 
Document 5 does not disclose the thickness of a 
reaction film, but this value is merely a design feature 
fittingly determined by a person skilled in the art in the 
light of the attributes required of a thin-film 
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International application No. 
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transistor- 
Claims 44 and 45 

Document 6: JP, 11-168221, A (Matsushita Electric 
Industrial Co., Ltd.)/ 22 June 1999 
(22.06.99) , paragraphs [0127 ]- [0135] 
Document 6 does not disclose the material for a gate 
electrode, or the thickness of a gate electrode and an 
oxide film, but a person skilled in the art could easily 
conceive of adopting a metal layer as a gate electrode, 
and in such a case, setting the thickness of the gate 
electrode and an oxide film is merely a design feature 
fittingly determined by a person skilled in the art. 

Claim 4 4 

Document 7: JP, 8-32080, A (Semiconductor Energy 

Laboratory Co., Ltd.), 2 February 1996 
(02.02.96), entire text 
Document 7 does not disclose the thickness of an 
oxide film, but this value is merely a design feature 
fittingly determined by a person skilled in the art in the 
light of the attributes required of a thin-film 
transistor. 



Claims 4 6 and 52 

Document 8: JP, 5-82552, A (Seiko Epson Corp.), 2 April 
19 93 (02.04,93) , paragraphs [ 0 035 ]-[ 0047 ] 
Document 8 discloses a gate electrode with a 
thickness of 150 nm, but gate electrode thickness is 
merely a design feature fittingly determined by a person 
skilled in the art in the light of considerations such as 
the gate electrode material or resistance values. 
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1. (Amended) A method for fabricating an LDD thin film 
transistor, comprising^ 

a provisional gate electrode-making step of making a 
provisional gate electrode from a metal film for gate electrode 
formation by using a resist which has been hardened and 
patterned by photolithography and postbaking; 

a first impurity-injecting step of injecting impurities in 
high concentrations into a semiconductor layer while using as a 
mask the provisional gate electrode having the resist used to form 
the provisional gate electrode thereon; 

an isolated resist-etching step of moving both ends of the 
resist in a channel direction towards the center by etching, 
thereby exposing surfaces of both ends of the provisional gate 
electrode in the channel direction; 

a provisional gate electrode end-etching step of etching 
exposed both ends of the provisional gate electrode while using the 
remaining resist as a mask; and 

a second impurity-injecting step of injecting the impurities 
in low concentrations into the semiconductor layer while using as 
a mask a gate electrode completed by etching said both ends of the 
provisional gate electrode. 
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WHAT IS CLAIMED IS: 

1. A method for fabricating an LDD thin film transistor, 
including: 

a provisional gate electrode-making step of making a 
provisional gate electrode from a metal film for gate electrode 
formation by using a resist; 

a first impurity-injecting step of injecting impurities in 
high concentrations into a semiconductor layer while using as a 
mask the provisional gate electrode having the resist used to form 
the provisional gate electrode thereon; 

an isolated resist-etching step of moving both ends of the 
resist in a channel direction towards the center by etching, 
thereby exposing surfaces of both ends of the provisional gate 
electrode in the channel direction; 

a provisional gate electrode end-etching step of etching 
exposed both ends of the provisional gate electrode while using the 
remaining resist as a mask; and 

a second impurity-injecting step of injecting impurities in 
low concentrations into the semiconductor layer while using as a 
mask a gate electrode completed by etching the both ends of the 
provisional gate electrode. 

2. A method for fabricating an LDD thin film transistor, 
including: 

a resist end surface-processing step of processing a resist 
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formed in a position corresponding to a gate electrode in order to 
pattern a metal film for gate electrode formation in such a manner 
that side surfaces of the resist in a channel direction are tapered 
to broaden downwardly; 

a provisional gate electrode-forming step of forming a 
provisional gate electrode by etching the metal film for gate 
electrode formation while using the resist processed to be tapered 
as a mask; 

a first impurity-injecting step of injecting impurities in 
high concentrations into a semiconductor layer while using as a 
mask the provisional gate electrode having the resist with tapered 
side surfaces thereon; 

an isolated resist-etching step of reducing the provisional 
gate electrode in size towards the center by etching the resist 
bottom with the tapered side surfaces, thereby exposing both ends 
of the gate electrode; 

a provisional gate electrode end-removing step of removing 
the exposed both ends of the gate electrode while using the 
remaining resist as a mask; and 

a second impurity-injecting step of injecting the impurities 
in low concentrations into the semiconductor layer while using as 
a mask the gate electrode whose both ends have been removed. 

3. The method for fabricating an LDD thin film transistor 
inaccordance with claim 2, characterized in that the resist end 
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surface-processing step is a resist-sphering step of shaping the 
resist patterned on the metal film for gate electrode formation like 
a hemisphere by melting it with heat. 

4. The method for fabricating an LDD thin film transistor 
in accordance with claim 2, characterized in that the resist end 
surface-processing step is a heat-shrinking step of shrinking a top 
portion of the resist patterned on the metal film for gate electrode 
formation by exposing the resist to predetermined temperatures 
higher than postbake temperatures at which resist material does 
not deform. 

5. The method for fabricating an LDD thin film transistor 
in accordance with claim 2, characterized in that the resist end 
surface-processing step includes a low temperature-prebake 
substep of prebaking the resist applied on the metal film for gate 
electrode formation at lower temperatures than prebaking 
temperatures determined by properties of resist material. 

6. The method for fabricating an LDD thin film transistor 
in accordance with claim 5, characterized in that the resist end 
surface-processing step further includes, in addition to the low 
temperature-prebake substep, a defocus-exposing substep of 
exposing the resist under a defocused condition when the metal 
film for gate electrode formation is patterned by photolithography. 
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7. The method for fabricating an LDD thin film transistor 
in accordance with claim 6, characterized in that the resist end 
surface-processing step further includes, in addition to the low 
temperature-prebake substep and the defocus-exposing substep, a 
perforated pattern photomask-exposure substep of conducting an 
exposure with the use of a perforated pattern photomask and a 
negative photo resist when the metal film for gate electrode 
formation is patterned by photolithography. 

8. The method for fabricating an LDD thin film transistor 
in accordance with claim 2, characterized in that the resist end 
surface-processing step is a resist end surface-removing step 
making use of a chemical reaction of area proportion. 

9. The. method for fabricating an LDD thin film transistor 
in accordance with claim 1, characterized in that the provisional 
gate electrode making step includes- 

a first resist-application substep of applying a first resist 
having high postbaking temperatures on the metal film for gate 
electrode formation^ 

a second resist-application substep of applying a second 
resist having lower postbaking temperatures than the first resist 
on the first resist; 

an exposure-and-development substep of exposing the first 
resist and the second resist while using a mask for electrode 
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formation, and then developing the first resist and the second 
resist; 

a high temperature-baking substep of postbaking the first 
resist and the second resist at postbaking temperatures not 
causing the first resist to deform; and 

a provisional gate electrode-patterning substep of forming a 
provisional gate electrode by pattering the metal film for gate 
electrode formation while using the first resist and the second 
resist as a mask. 

10. The method for fabricating an LDD thin film 
transistor in accordance with claim 1, characterized in that the 
provisional gate electrode-making step includes a low 
temperature-prebaking substep of prebaking the resist applied on 
the metal film for gate electrode formation at lower temperatures 
than prebaking temperatures determined by properties of resist 
material. 

11. The method for fabricating an LDD thin film transistor 
in accordance with claim 10, characterized in that the resist end 
surface-processing step further includes, in addition to the low 
temperature prebaking substep, a defocus exposing substep of 
exposing the resist under a defocused condition when the metal 
film for gate electrode formation is patterned by photolithography. 
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12. The method for fabricating an LDD thin film 
transistor in accordance with claim 11, characterized in that the 
resist end surface-processing step further includes, in addition to 
the low temperature-prebake substep and the defocus-exposing 
substep, a perforated pattern photomask-exposure substep of 
conducting an exposure with the use of a perforated pattern 
photomask and a negative photo resist when the metal film for 
gate electrode formation is patterned by photolithography. 

13. The method for fabricating an LDD thin film 
transistor in accordance with claim 1 characterized in that the 
method further including an isolated resist-hemisphering step of 
hemisphering a surface of the resist formed on the provisional 
gate electrode by melting at fixed temperatures higher than its 
melting point or softening point prior to the isolated resist'etching 
step. 

14. The method for fabricating an LDD thin film 
transistor in accordance with claim 13, characterized in that the 
method further includes, prior to the isolated resist-hemisphering 
step, a melt flow resist-selecting step of selecting a melt flow 
resist as the resist. 

15. The method for fabricating an LDD thin film 
transistor in accordance with claim 1 characterized in that the 
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method further includes, prior to the isolated resist-etching step, 
a resist-heat shrinking step of shrinking a top surface of the resist 
formed on the gate electrode by heating at temperatures higher 
than the highest temperature at which the resist material does 
not deform, thereby broadening both ends of the resist 
downwardly. 

16. The method for fabricating an LDD thin film 
transistor in accordance with any of claims 1 to 15, characterized 
in that the isolated resist-etching step is a both end-ashing step of 
removing at least, both end portions of the resist in the channel 
direction by means of ashing with the use of a gas containing at 
least one of O2 and ozone. 

17. A method for fabricating an offset thin film transistor 
including' 

a provisional gate electrode-making step of making a 
provisional gate electrode from a metal film for gate electrode 
formation by using a resist; 

an impurity-injecting step of injecting impurities in high 
concentrations into a semiconductor layer while using as a mask 
the provisional gate electrode having the resist used to form the 
provisional gate electrode thereon; 

a resist end-tilting step of downwardly broadening both 
ends of the resist in the channel direction, which is going to be 
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used or has been used to form the provisional gate electrode, 
before the provisional gate electrode-making step or before or 
after the impurity-injecting step; 

a resist-etching step of moving both ends of the resist in the 
channel direction towards the center, thereby exposing both ends 
of the provisional gate electrode in the channel direction; and 

a gate electrode-forming step of etching exposed both ends 
of the provisional gate electrode while using the remaining resist 
as a mask. 

18. A method for fabricating an LDD thin film transistor 
including- 

a bottom gate transistor-formation basic step of stacking a 
gate electrode, a gate insulator film, and a semiconductor layer in 
this order onto a substrate; 

a metal film-forming step of forming a metal film for an 
impurity injection mask on the semiconductor layer; 

a resist film-forming step of forming a resist film on the 
metal film; 

a resist film-patterning step of patterning the resist film by 
exposing from a rear side of the substrate while using the gate 
electrode as an exposure mask; 

a first impurity injection mask-forming step of patterning 
the metal film for the impurity injection mask while using the 
patterned resist film as a mask; 
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a first impurity-injecting step of injecting impurities in 
high concentrations from the front side of the substrate while 
using the first impurity injection mask as a mask; 

an isolated resist end-tilting step of treating the patterned 
resist on the patterned first impurity injection mask to have 
tilting side surfaces of both ends in the channel direction towards 
the center; 

an isolated resist-etching step of moving both ends of the 
resist in a channel direction towards the center, thereby exposing 
both ends of the first impurity injection mask provided under the 
resist which is so processed that the side surfaces of both ends 
thereof are tilted in the channel direction towards the center; 

a second impurity injection mask-forming step of removing 
the exposed both ends of the first impurity injection mask while 
using the remaining resist as a mask; and 

a second impurity-injecting step of injecting the impurities 
in low concentrations from the front side of the substrate while 
using the second impurity injection mask as a mask. 

19. A method for fabricating an LDD thin film transistor 
including- 

a bottom-gate transistor-formation basic step of stacking a 
gate electrode, a gate insulator film, a semiconductor layer, and a 
protective insulator film in this order onto a substrate; 

a metal mask-forming step of forming a metal film for an 
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impurity injection mask on the semiconductor layer; 

a resist film-forming step of forming a resist film on the 
metal mask; 

a resist film-patterning step of patterning the resist film by 
exposing from a rear side of the substrate while using the gate 
electrode as an exposure mask; 

a first impurity injection mask-forming step of patterning 
the metal film for the impurity injection mask while using the 
patterned resist film as a mask; 

a first impurity-injecting step of injecting impurities in 
high concentrations from the front side of the substrate while 
using the first impurity injection mask as a mask; 

an isolated resist end tilting step of tilting side surfaces of 
both ends of the patterned resist on the patterned first impurity 
injection mask in the channel direction towards the center; 

an isolated resist-etching step of moving both ends of the 
resist in a channel direction towards the center, thereby exposing 
both ends of the first impurity injection mask provided under the 
resist which is so processed that the side surfaces of both ends 
thereof are tilted in the channel direction towards the center; 

a second impurity injection mask-forming step of removing 
exposed both ends of the first impurity injection mask while using 
the remaining resist as a mask; and 

a second impurity-injecting step of injecting the impurities 
in low concentrations from the front side of the substrate while 
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using the second impurity injection mask as a mask. 

20. A method for fabricating an electroluminescence 
display apparatus including a first substrate having a thin film 
transistor array composed of thin film transistors arranged in the 
form of matrix, a second substrate on which an electrode are 
arranged, and electroluminescence material disposed between the 
first substrate and the second substrate, the method including' 

a thin film transistor selecting step of selecting from 
among the thin film transistors of claims 1 to 15, 17, 18, and 19, 
and arranging selected thin film transistors in the form of matrix 
on the first substrate. 

21. A method for fabricating a liquid crystal display 
apparatus comprising a first substrate having a thin film 
transistor array composed of thin film transistors arranged in the 
form of matrix, a second substrate on which electrodes are so 
arranged as to correspond to the thin film transistors, and liquid 
crystal material disposed between the first substrate and the 
second substrate, the method including- 

a thin film transistor-selecting step of selecting from among 
the thin film transistors of claims 1 to 19, and arranging selected 
thin film transistors in the form of matrix on the first substrate. 



22. The method for fabricating a thin film transistor in 
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accordance with any of claims 1 to 15, 17, 18, and 19, 
characterized in that the second impurity-injecting step is a first 
impurity-injecting step of specific-range-resistance-formation for 
injecting the impurities in such a manner that regions with 
low-concentration impurities between a channel region and a 
source region, and between the channel region and a drain region 
have electric resistance of 20 kQ/D to 100 kQ/D. 

23. The method for fabricating an LDD thin film 
transistor or an offset thin film transistor in accordance with any 
of claims 1 to 15, 17, 18, and 19, characterized in that the method 
includes a semiconductor material-selecting step of selecting 
polysilicon as a semiconductor material of the LDD thin film 
transistor or the offset thin film transistor. 

24. A top-gate LDD thin film transistor comprising^ 

a gate electrode having a thickness of not less than 100 nm 
nor more than 250 nml and 

insulating reaction product films for coating both ends of 
the gate electrode in a channel direction, the insulating reaction 
product films being oxide films of the gate electrode material each 
being 0.075 -- 0.5|am long and thick enough to function as a mask 
at a time of impurity injection. 

25. A top-gate LDD thin film transistor including- 
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a gate electrode having a thickness of not less than 100 nm 
nor more than 250 nm; and 

insulating reaction product films for coating both ends of 
the gate electrode in a channel direction, the insulating reaction 
product films being oxide films of the gate electrode material each 
being 0.075 0.5|Lim long and thick enough to function as a mask 
at a time of impurity injection, the LDD thin film transistor is 
characterized in that a semiconductor layer directly below the 
insulating reaction product films has- 

an offset region on a gate electrode side? and 

a low-concentration impurity-injected region on a side 
opposite to the gate electrode side. 

26. A top-gate LDD thin film transistor including- 
a gate electrode having a thickness of not less than 100 nm 
nor more than 250 nm; and 

insulating reaction product films for coating both ends of 
the gate electrode in a channel direction, the insulating reaction 
product films being oxide films of the gate electrode material each 
being 0.075 -- 0.5fim long and thick enough to function as a mask 
at a time of impurity injection, the LDD thin film transistor is 
characterized in that a semiconductor layer directly below the 
insulating reaction product films has a low-concentration impurity 
intruded region due to heat diffusion or scattering on the gate 
electrode side; and 
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a low-concentration impurity injected region on a side 
opposite to the gate electrode side. 

27. The LDD thin film transistor in accordance with any of 
claims 24 — 26, characterized in that the insulating reaction 
product films of the gate electrode are heat oxide films. 

28. A top-gate LDD thin film transistor including" 

a gate electrode having a thickness of not less than 100 nm 
nor more than 250 nml and 

a semiconductor layer having, at each end in a channel 
direction under the gate electrode, an offset region on the gate 
electrode side and a low-concentration impurity injected region on 
a side opposite to the gate electrode side in a range having a 
length of 0.075 -* 0.5)am on hoth ends of the channel region 
provided under the gate electrode in the channel direction. 

29. A top-gate LDD thin film transistor including- 

a gate electrode having a thickness of not less than 100 nm 
nor more than 250 nmJ and 

a semiconductor layer having, at each end in a channel 
direction under the gate electrode, a low-concentration impurity 
intruded regions due to heat diffusion or scattering on the gate 
electrode side and a low-concentration impurity injected region on 
a side opposite to the gate electrode side in a range having a 



72 

length of 0.075 0.5|im on both ends of the channel region 
provided under the gate electrode in the channel direction. 

30. The top-gate LDD thin film transistor in accordance 
with any of claims 24 — 26, 28 and 29, characterized in that the 
gate electrode is stable with low resistance and made of an Mo-W 
alloy having Mo content of 15 --50 atom%. 

31. The LDD thin film transistor in accordance with any of 
claims 24 26, 28, and 29, characterized in that the 
semiconductor layer is a polysilicon layer. 

32. The top-gate LDD thin film transistor in accordance 
with claim 30, characterized in that the semiconductor layer is a 
polysilicon layer. 

33. The thin film transistor in accordance with claim 32, 
wherein the electric resistance in the low-concentration impurity 
injected region is 20 kQ/n andlOOkQ/D. 

34. A method of fabricating an LDD thin film transistor 
including- 

a first impurity injecting-step of injecting impurities in low 
concentrations while using as a mask a gate electrode made from a 
metal film of 300 -- 500 nm thick; 
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a reaction product film-forming step of forming reaction 
product films of 0.075 O.Sjam-long oxide films or the like of the 
gate electrode material metal at both ends of the gate electrode in 
a channel direction by applying a reactive fluid to the gate 
electrode; and 

a second impurity-injecting step of injecting the impurities 
in high concentrations while using as a mask the gate electrode 
having the reaction product films at both ends thereof in the 
channel direction provided in the reaction product film-forming 
step. 

35. The method of fabricating an LDD thin film transistor 
in accordance with claim 34, characterized in that the reaction 
product film forming step is a thermal oxide film forming step of 
forming the oxide films by oxidizing the gate electrode material 
metal with heat. 

36. The method of fabricating an LDD thin film transistor 
in accordance with claim 35 further including a gate electrode 
material-selecting step of selecting an Mo-W alloy having Mo 
content of 15 -- 50 atom% as a material of the gate electrode. 

37. A method of fabricating an LDD thin film transistor, 
including- 

a first impurity-injecting step of injecting impurities in low 
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concentrations while using as a mask a gate electrode made from a 
metal film of 300 • 500 nm-thick; 

a reaction product film-forming step of forming reaction 
product films of 0.075 0.5|xm long oxide films or the like of the 
gate electrode material metal at both ends of the gate electrode in 
a channel direction by applying a reactive fluid to the gate 
electrode; 

a second impurity-injecting step of injecting impurities in 
high concentrations while using as a mask the gate electrode 
having the reaction product films at both ends thereof in the 
channel direction provided in the reaction product film-forming 
step; and 

a reaction product film-removing step of removing the 
reaction product films of the oxide films or the like of the metal in 
both ends of the gate electrode in the channel direction formed in 
the reaction product film-forming step. 

38. A method of fabricating an LDD thin film transistor, 
including* 

a reaction product film-forming step of forming reaction 
product films of 0.075 0.5^m long oxide films or the like of the 
gate electrode material metal at both ends of the gate electrode in 
a channel direction by applying a reactive fluid to the gate 
electrode made of a metal film of 300 -- 500 nm-thick; 

a first impurity-injecting step of injecting impurities in 



m 



75 



high concentrations while using as a mask the gate electrode 
having the reaction product films at both ends thereof in the 
channel direction provided in the reaction product film-forming 
step; 

a reaction product film-removing step of removing the 
reaction product films of the oxide films or the like of the metal in 
both ends of the gate electrode in the channel direction formed in 
the reaction product film-forming step! and 

a second impurity-injecting step of injecting impurities in 
low concentrations while using as a mask the gate electrode from 
which the reaction product films have been removed. 

39. The method of fabricating an LDD thin film transistor 
in accordance with claim 37 or 38, characterized in that the 
reaction product film-forming step is a thermal oxide film-forming 
step of forming the oxide films by oxidizing the gate electrode 
material metal with heat. 

40. The method of fabricating an LDD . thin film transistor 
in accordance with claim 37 or 38, characterized in that the 
method further includes a gate electrode material-selecting step of 
selecting an Mo-W alloy having Mo content of 15 50 atom% as a 
material of the gate electrode. 

41. A method of fabricating an LDD thin film transistor, 
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including- 

a first impurity-injecting step of injecting impurities in low 
concentrations while using as a mask a gate electrode made of a 
metal film of 300 500 nm thick; 

a reaction product film-forming step of forming reaction 
product films of 0.075 0.5/xm-long oxide films or the like of the 
gate electrode material metal at both ends of the gate electrode in 
a channel direction by applying a reactive fluid to the gate 
electrode; 

a second impurity-injecting step of injecting impurities in 
high concentrations while using as a mask the gate electrode 
having the reaction product films at both ends thereof in the 
channel direction provided in the reaction product film forming 
step; and 

a reverse reaction step of returning the reaction product 
films of oxide films of the metal in both ends of the gate electrode 
in a channel direction formed in the reaction product film-forming 
step to an original metal through a reverse reaction such as 
reduction. 

42. The method of fabricating an LDD thin film transistor 
in accordance with claim 41, characterized in that the reaction 
product film-forming step is a thermal oxide film-forming step of 
forming the oxide films by oxidizing the gate electrode material 
metal with heat. 
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43. The method of fabricating an LDD thin film transistor 
in accordance with claim 41 or 42 characterized in that the 
method includes a gate electrode material-selecting step of 
selecting an Mo'W alloy having Mo content of 15 50 atom% as a 
material of the gate electrode. 

44. A method of fabricating an LDD thin film transistor, 
including- 

an oxide film-forming step of forming 0.05 — 0.5|Lim-thick 
oxide films of the gate electrode material metal at both ends of a 
gate electrode in the channel direction by partly oxidizing the gate 
electrode which is made of a 300 - 500 nm-thick metal film; and 

a diagonal direction high voltage impurity-injecting step of 
injecting impurities at high voltages from both sides in the 
channel direction at the same time or in two installments while 
using as a mask the gate electrode provided with the oxide films. 

45. A method of fabricating an LDD thin film transistor, 
including- 

an oxide film-forming step of forming 0.05 -■ 0.5/2m-long 
oxide films at both ends of a gate electrode in the channel 
direction by partly oxidizing the gate electrode which is made of a 
300 -- 500 nm-thick metal film; 

a high voltage impurity-injecting step of injecting 
impurities at high voltages while using as a mask the gate 
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electrode provided with the oxide films; and 

a dispersing step of further dispersing the impurities which 
have been injected in the high voltage impurity-injecting step and 
diffused towards the center of the gate electrode in the channel 
direction when a semiconductor is heat-processed after impurity 
injection or when the oxide films formed in both ends of the gate 
electrode are heated to be removed or reduced. 

46. A method of fabricating an offset thin film transistor, 
including- 

a reaction product film-forming step of forming reaction 
product films of oxide films of a 0.075 0.5|im-long gate electrode 
material metal at both ends of the gate electrode in a channel 
direction by thermal oxidizing the gate electrode which is made of 
a 300 500 nm-long metal film; 

an impurity-injecting step of injecting impurities in high 
concentrations while using as a mask the gate electrode provided 
with the reaction product films? and 

an oxide film-removing step of removing the metal oxide 
films in both ends of the gate electrode in the channel direction 
after the impurity-injecting step. 

47. The method of fabricating an LDD thin film transistor 
in accordance with any of claim 34, 35, 37, 38, 41, 42, 44, or 45, 
characterized in that the method includes a semiconductor 
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material-selecting step of selecting polysilicon as semiconductor 
material of the LDD thin film transistor. 

48. The method of fabricating an LDD thin film transistor 
in accordance with claim 36, characterized in that the method 
includes a semiconductor material-selecting step of selecting 
polysilicon as semiconductor material of the LDD thin film 
transistor. 

49. The method of fabricating an LDD thin film transistor 
in accordance with claim 39, characterized in that the method 
includes a semiconductor material-selecting step of selecting 
polysilicon as semiconductor material of the LDD thin film 
transistor. 

50. The method of fabricating an LDD thin film transistor 
in accordance with claim 40, characterized in that the method 
includes a semiconductor material-selecting step of selecting 
polysilicon as semiconductor material of the LDD thin film 
transistor. 

51. The method of fabricating an LDD thin film transistor 
in accordance with claim 43, characterized in that the method 
further includes a semiconductor material-selecting step of 
selecting polysilicon as semiconductor material of the LDD thin 
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film transistor. 

52. The method of fabricating an offset thin film 
transistor in accordance with claim 46, characterized in that the 
method further includes a semiconductor material-selecting step 
of selecting polysilicon as semiconductor material of the offset 
thin film transistor. 
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ABSTRACT OF THE DISCLOSURE 
A number of minuscule LDD thin film transistors with high 
precision are arranged on a substrate for use in a liquid crystal 
display apparatus or other similar devices. The gate electrode is 
used as a mask at the time of injecting impurities into the 
semiconductor layer. To realize an LDD structure, the impurities 
are injected in two installments. The size of the gate electrode is 
changed in accordance with the length of the LDD regions between 
the first and second injections. The size of the gate electrode is 
changed by means of metal oxidation or dry etching. For 
precision dry etching of the gate electrode, various ideas are put 
into forming the photo resist. 
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WHAT IS CLAIMED IS: 

1. (Amended) A method for fabricating an LDD thin film 
transistor, including: 

a step of forming a semiconductor layer on the substrate; 

a step of forming a metal film on the semiconductor layer? 

a provisional gate electrode-making step of making a 
provisional gate electrode from a the metal film for gate electrode 
formation by using a resist which has been hardened and 
patterned by photolithography and postbaking; 

a first impurity-injecting step of injecting impurities in 
high concentrations into [a] the semiconductor layer while using 
as a mask the provisional gate electrode having the resist used to 
form the provisional gate electrode thereon; 

an isolated resist-etching step of moving both ends of the 
resist in a channel direction towards the center by etching, 
thereby exposing surfaces of both ends of the provisional gate 
electrode in the channel direction; 

a provisional gate electrode end-etching step of etching 
exposed both ends of the provisional gate electrode while using the 
remaining resist as a mask; and 

a second impurity-injecting step of injecting impurities in 
low concentrations into the semiconductor layer while using as a 
mask a gate electrode completed by etching the both ends of the 
provisional gate electrode. 



2. (Amended) A method for fabricating an LDD thin film 
transistor, including- 

a step of forming a semiconductor layer on the substrate; 

a step of forming a metal film on the substrate? 

a step of coating the metal film with a resist for forming a 
gate electrode; 

a resist end surface-processing step of processing the resist 
into a pattern corresponding to a gate electrode to be obtained, the 
patterned resist having tapered end surfaces each with projecting 
lower edge [processing a resist formed in a position corresponding 
to a gate electrode in order to pattern a metal film for gate 
electrode formation in such a manner that side surfaces of the 
resist in a channel direction are tapered to broaden downwardly]; 

a provisional gate electrode-forming step of forming a 
provisional gate electrode by etching the metal film [for gate 
electrode formation] while using the resist processed to be tapered 
as a mask; 

a first impurity-injecting step of injecting impurities in 
high concentrations into [a] the semiconductor layer while using 
as a mask the provisional gate electrode having the resist with 
tapered side surfaces thereon; 

an isolated resist-etching step of etching the resist to 
remove both end portions in the channel direction of the resist 
[reducing the provisional gate electrode in size towards the center 
by etching the resist bottom with the tapered side surfaces]. 
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thereby exposing both ends of the gate electrode in the channel 
direction ; 

a provisional gate electrode end-removing step of removing 
the exposed both ends of the gate electrode while using the 
remaining resist as a mask; and 

a second impurity-injecting step of injecting the impurities 
in low concentrations into the semiconductor layer while using as 
a mask the gate electrode whose both ends have been removed, 

3. (Amended) The method for fabricating an LDD thin 
film transistor in accordance with claim 2, wherein [characterized 
in that] the patterned resist is shaped into hemisphere by melting 
with heat in t he resist end surface-processing step [is a 
resist sphering step of shaping the resist patterned on the metal 
film for gate electrode formation like a hemisphere by melting it 
with heat]. 

4. (Amended) The method for fabricating an LDD thin 
film transistor in accordance with claim 2, [characterized in that] 
wherein, in the resist end surface-processing step , a top portion of 
the patterned resist on the metal film is heated at temperatures 
higher than the highest temperature at which preservation in 
shape of the resist is ensured, to shrink a top portion of the 
patterned resist [is a heat-shrinking step of shrinking a top 
portion of the resist patterned on the metal film for gate electrode 
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formation by exposing the resist to predetermined temperatures 
higher than postbake temperatures at which resist material does 
not deform]. 

5. (Amended) The method for fabricating an LDD thin 
film transistor in accordance with claim 2, [characterized in that] 
wherein, in the resist end surface-processing step , the patterned 
resist is prebaked [includes a lowtemperature-prebake substep of 
prebaking the resist applied on the metal film for gate electrode 
formation] at lower temperatures than [prebaking temperatures 
determined by properties of resist material] the lowest 
temperature at which preservation in shape of the resist is 
ensured . 

6. (Amended) The method for fabricating an LDD thin 
film transistor in accordance with claim 5, [characterized in that] 
wherein, in the resist end surface-processing step^ [further 
includes, in addition to the low temperature-prebake substep, a 
defocus-exposing substep of exposing] the resist on the metal film 
is exposed in order to be patterned under a defocused condition 
[when the metal film for gate electrode formation is patterned by] 
in photolithography. 

7. (Amended) The method for fabricating an LDD thin film 
transistor in accordance with claim 6, [characterized in that] 



wherein, in the resist end surface processing step^ [further 
includes, in addition to the low temperature-prebake substep and 
the defocusexposing substep, a perforated pattern 
photomask-exposure substep of conducting] an exposure is 
conducted w ith the use of a perforated pattern photomask and a 
negative photo resist [when the metal film for gate electrode 
formation is patterned by] in photolithography. 

8. (Amended) The method for fabricating an LDD thin film 
transistor in accordance with claim 2, [characterized in that the 
resist end surface-processing step is a resist end surface-removing 
step making use of a chemical reaction of area proportion] the 
tapered end surfaces are removed bv utilizing an 
area-proportional chemical reaction of the resist in the 
resist-end- surface -processing step. 

9. (Amended) The method for fabricating an LDD thin 
film transistor in accordance with claim 1, [characterized in that] 
wherein the provisional-gate-electrode-making step includes: 

a first resist-application substep of applying a first resist 
having high postbaking temperatures on the metal film for gate 
electrode formation; 

a second resist-application substep of applying a second 
resist having lower postbaking temperatures than the first resist 
on the first resist; 
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an exposure-and-development substep of exposing the first 
resist and the second resist while using a mask for electrode 
formation, and then developing the first resist and the second 
resist; 

a high temperature-baking substep of postbaking the first 
resist and the second resist at postbaking temperatures not 
causing the first resist to deform; and 

a provisional gate electrode-patterning substep of forming a 
provisional gate electrode by pattering the metal film for gate 
electrode formation while using the first resist and the second 
resist as a mask. 

10. (Amended) The method for fabricating an LDD thin 
film transistor in accordance with claim 1, [characterized in that] 
wherein the provisional gate electrode-making step includes a low 
temperature-prebaking substep of prebaking the resist applied on 
the metal film for gate electrode formation at lower temperatures 
than [prebaking temperatures determined by properties of resist 
material] the lowest temperature at which preservation in shape 
of the resist is ensured . 

11. (Amended) The method for fabricating an LDD thin 
film transistor in accordance with claim 10, [characterized in that] 
wherein , in the resist end surface-processing step^^ [further 
includes, in addition to the low temperature prebaking substep, a 
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defocus-exposing substep of exposing] the resist on the metal film 
is exposed in order to be patterned under a defocused condition 
[when the metal film for gate electrode formation is patterned by] 
in photolithography. 

12. (Amended) The method for fabricating an LDD thin 
film transistor in accordance with claim 11, [characterized in that] 
wherein, in the resist end surface-processing step^^ [further 
includes, in addition to the low temperature-prebaking substep 
and the defocus-exposing substep, a perforated pattern 
photomask-exposure substep of conducting] an exposure is 
conducted with the use of a perforated pattern photomask and a 
negative photo resist [when the metal film for gate electrode 
formation is patterned by] in photolithography. 

13. The method for fabricating an LDD thin film 
transistor in accordance with claim 1 [characterized in that the 
method] further including an isolated resist-hemisphering step of 
hemisphering a surface of the resist formed on the provisional 
gate electrode by melting at fixed temperatures higher than its 
melting point or softening point prior to the isolated resist-etching 
step. 

14. (Amended) The method for fabricating an LDD thin 
film transistor in accordance with claim 13, [characterized in that 
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the method further includes, prior to the isolated 
resist hemisphering step,] wherein a melt flow resist is employed 
[a melt flow resist-selecting step of selecting a melt flow resist] as 
the resist. 

15. (Amended) The method for fabricating an LDD thin 
film transistor in accordance with claim 1 [characterized in that 
the method further includes] further including , prior to the 
isolated resistetching step, a [resist-heat shrinking] step of 
[shrinking] heat-shrinking a top surface of the resist formed on 
the gate electrode by heating at temperatures higher than the 
highest temperature at which the resist material does not deform, 
thereby broadening both ends of the resist downwardly. 

16(Amended). The method for fabricating an LDD thin 
film transistor in accordance with [any of claims] claim 1 [to 15, 
characterized in that] wherein, in the isolated resist-etching step^ 
[is a both end-ashing step of removing at least] both end portions 
of the resist in the channel direction are removed by means of 
ashing with the use of a gas containing at least one of O2 and 
ozone. 

17. (Amended) A method for fabricating an offset thin film 
transistor including^ 

a step of forming a semiconductor laver on the substrate; 
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a step of forming a metal film on the semiconductor layer; 

a provisional gate electrode-making step of making a 
provisional gate electrode from [a] the metal film for gate 
electrode formation by using a resist; 

an impurity-injecting step of injecting impurities in high 
concentrations into [a] the semiconductor layer while using as a 
mask the provisional gate electrode having the resist used to form 
the provisional gate electrode thereon; 

a resist end-tilting step of [downwardly broadening] 
p rocessing the resist to have a pair of tilted end surfaces each 
with projecting lower edge [both ends of the resist] in the channel 
direction, which is going to be used or has been used to form the 
provisional gate electrode, before the provisional gate 
electrode-making step or before or after the impurity-injecting 
step; 

a resist-etching step of moving both ends of the resist in the 
channel direction towards the center, thereby exposing both ends 
of the provisional gate electrode in the channel direction; and 

a gate electrode-forming step of etching exposed both ends 
of the provisional gate electrode while using the remaining resist 
as a mask. 

18. (Amended) A method for fabricating an LDD thin film 
transistor including- 

a bottom gate transistor-formation basic step of stacking a 
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gate electrode, a gate insulator film, and a semiconductor layer in 
this order onto a front surface of a substrate; 

a metal film-forming step of forming a metal film for an 
impurity injection mask on the semiconductor layer; 

a resist film-forming step of forming a, resist film on the 
metal film; 

a resist film-patterning step of patterning the resist film by 
exposing from a rear side of the substrate while using the gate 
electrode as an exposure mask; 

a first impurity injection mask-forming step of patterning 
the metal film for the impurity injection mask while using the 
patterned resist film as a mask; 

a first impurity-injecting step of injecting impurities in 
high concentrations from the front side of the substrate while 
using the first impurity injection mask as a mask; 

an isolated resist end-tilting step of treating the patterned 
resist on the patterned first impurity injection mask to have 
tilting side surfaces of both ends in the channel direction towards 
the center; 

an isolated resist etching step of moving both ends of the 
resist in a channel direction towards the center, thereby exposing 
both ends of the first impurity injection mask provided under the 
resist which is so processed that the side surfaces of both ends 
thereof are tilted in the channel direction towards the center; 

a second impurity injection mask-forming step of removing 
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the exposed both ends of the first impurity injection mask while 
using the remaining resist as a mask; and 

a second impurity-injecting step of injecting the impurities 
in low concentrations from the front side of the substrate while 
using the second impurity injection mask as a mask. 

19. (Amended) A method for fabricating an LDD thin film 
transistor including- 

a bottom-gate transistor-formation basic step of stacking a 
gate electrode, a gate insulator film, a semiconductor layer, and a 
protective insulator film in this order onto a front surface of a 
substrate; 

a metal mask-forming step of forming a metal film for an 
impurity injection mask on the semiconductor layer; 

a resist film-forming step of forming a resist film on the 
metal mask; 

a resist film-patterning step of patterning the resist film by 
exposing from a rear side of the substrate while using the gate 
electrode as an exposure mask; 

a first impurity injection mask-forming step of patterning 
the metal film for the impurity injection mask while using the 
patterned resist film as a mask; 

a first impurity-injecting step of injecting impurities in 
high concentrations from the front side of the substrate while 
using the first impurity injection mask as a mask; 
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an isolated resist end tilting step of tilting side surfaces of 
both ends of the patterned resist on the patterned first impurity 
injection mask in the channel direction towards the center; 

an isolated resist-etching step of moving both ends of the 
resist in a channel direction towards the center, thereby exposing 
both ends of the first impurity injection mask provided under the 
resist which is so processed that the side surfaces of both ends 
thereof are tilted in the channel direction towards the center; 

a second impurity injection mask-forming step of removing 
exposed both ends of the first impurity injection mask while using 
the remaining resist as a mask; and 

a second impurity-injecting step of injecting the impurities 
in low concentrations from the front side of the substrate while 
using the second impurity injection mask as a mask. 

20. (Canceled) 

21. (Canceled) 

22. (Canceled) 

23. (Canceled) 

24. A top-gate LDD thin film transistor comprising' 

a gate electrode having a thickness of not less than 100 nm 
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nor more than 250 nml and 

insulating reaction product films for coating both ends of 
the gate electrode in a channel direction, the insulating reaction 
product films being oxide films of the gate electrode material each 
being 0.075 — 0.5|Lim long and thick enough to function as a mask 
at a time of impurity injection. 

25, (Amended) A top-gate LDD thin film transistor 
including: 

a gate electrode having a thickness of not less than 100 nm 
nor more than 250 nm; and 

insulating reaction product films for coating both ends of 
the gate electrode in a channel direction, the insulating reaction 
product films being oxide films of the gate electrode material each 
being 0.075 " 0.5|Lim long and thick enough to function as a mask 
at a time of impurity injection, [the LDD thin film transistor is 
characterized in thatl wherein a semiconductor layer directly 
below the insulating reaction product films has^ 

an offset region on a gate electrode side; and 

a low-concentration impurity-injected region on a side 
opposite to the gate electrode side. 

26. A top-gate LDD thin film transistor including: 

a gate electrode having a thickness of not less than 100 nm 
nor more than 250 nm; and 
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insulating reaction product films for coating both ends of 
the gate electrode in a channel direction, the insulating reaction 
product films being oxide films of the gate electrode material each 
being 0.075 0.5^m long and thick enough to function as a mask 
at a time of impurity injection, the LDD thin film transistor is 
characterized in that a semiconductor layer directly below the 
insulating reaction product films has a low-concentration impurity 
intruded region due to heat diffusion or scattering on the gate 
electrode side; and 

a low-concentration impurity injected region on a side 
opposite to the gate electrode side. 

27. (Canceled) 

28. A top-gate LDD thin film transistor including^ 

a gate electrode having a thickness of not less than 100 nm 
nor more than 250 nmJ and 

a semiconductor layer having, at each end in a channel 
direction under the gate electrode, an offset region on the gate 
electrode side and a low-concentration impurity injected region on 
a side opposite to the gate electrode side in a range having a 
length of 0.075 - 0.5|Lim on both ends of the channel region 
provided under the gate electrode in the channel direction, 

29. A top-gate LDD thin film transistor including- 

a gate electrode having a thickness of not less than 100 nm 
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nor more than 250 nm? and 

a semiconductor layer having, at each end in a channel 
direction under the gate electrode, a low-concentration impurity 
intruded regions due to heat diffusion or scattering on the gate 
electrode side and a low-concentration impurity injected region on 
a side opposite to the gate electrode side in a range having a 
length of 0.075 0.5|Lim on both ends of the channel region 
provided under the gate electrode in the channel direction. 

30. (Canceled) 

31. (Canceled) 

32. (Amended) The top-gate LDD thin film transistor in 
accordance with claim 30, [characterized in that] wherein the 
semiconductor layer is a polysilicon layer. 

33. The thin film transistor in accordance with claim 32, 
wherein the electric resistance in the low-concentration impurity 
injected region is 20 kQ/D and 100 kQ/D. 

34. A method of fabricating an LDD thin film transistor 
including^ 

a first impurity-injecting step of injecting impurities in low 
concentrations while using as a mask a gate electrode made from a 
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metal film of 300 " 500 nm thick; 

a reaction product film-forming step of forming reaction 
product films of 0.075 O.Sjam-long oxide films or the like of the 
gate electrode material metal at both ends of the gate electrode in 
a channel direction by applying a reactive fluid to the gate 
electrode; and 

a second impurity-injecting step of injecting the impurities 
in high concentrations while using as a mask the gate electrode 
having the reaction product films at both ends thereof in the 
channel direction provided in the reaction product film-forming 
step. 

35. (Amended) The method of fabricating an LDD thin film 
transistor in accordance \vith claim 34, [characterized in that] 
wherein the reaction product film [the reaction product 
film-forming step] is a thermal oxide film [thermal oxide 
film-forming step of forming the oxide films] formed by oxidizing 
the gate electrode material metal with heat. 

36. The method of fabricating an LDD thin film transistor 
in accordance with claim 35 further including a gate electrode 
material-selecting step of selecting an Mo-W alloy having Mo 
content of 15 50 atom% as a material of the gate electrode. 

37. (Amended) A method of fabricating an LDD thin film 
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transistor, including- 

a first impurity-injecting step of injecting impurities in low 
concentrations to a semiconductor layer while using as a mask a 
gate electrode made from a metal film of 300 500 nm-thick; 

a reaction product film-forming step of forming reaction 
product films of 0.075 O.Spm long oxide films or the like of the 
gate electrode material metal at both ends of the gate electrode in 
a channel direction by applying a reactive fluid to the gate 
electrode; 

a second impurity injecting step of injecting impurities in 
high concentrations while using as a mask the gate electrode 
having the reaction product films at both ends thereof in the 
channel direction provided in the reaction product film-forming 
step,* and 

a reaction product film-removing step of removing the 
reaction product films of the oxide films or the like of the metal in 
both ends of the gate electrode in the channel direction formed in 
the reaction product film-forming step. 

38. A method of fabricating an LDD thin film transistor, 
including- 

a reaction product film-forming step of forming reaction 
product films of 0.075 -- 0.5|im long oxide films or the like of the 
gate electrode material metal at both ends of the gate electrode in 
a channel direction by applying a reactive fluid to the gate 
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electrode made of a metal film of 300 ■■ 500 nm-thick; 

a first impurity-injecting step of injecting impurities in 
high concentrations while using as a mask the gate electrode 
having the reaction product films at both ends thereof in the 
channel direction provided in the reaction product film-forming 
step; 

a reaction product film-removing step of removing the 
reaction product films of the oxide films or the like of the metal in 
both ends of the gate electrode in the channel direction formed in 
the reaction product film-forming step; and 

a second impurity-injecting step of injecting impurities in 
low concentrations while using as a mask the gate electrode from 
which the reaction product films have been removed. 

39. (Amended) The method of fabricating an LDD thin film 
transistor in accordance with claim 37 [or 38, characterized in 
that the reaction product film-forming step is a] , wherein a 
thermal oxide film [a thermal oxide film-forming step of forming 
the oxide films] as the reaction product film is formed by oxidizing 
the gate electrode material metal with heat. 

40. (Canceled) 

41. A method of fabricating an LDD thin film transistor, 
including- 
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a first impurity-injecting step of injecting impurities in low 
concentrations while using as a mask a gate electrode made of a 
metal film of 300 500 nm thick; 

) 

a reaction product film-forming step of forming reaction 
product films of 0.075 0.5|iim-long oxide films or the like of the 
gate electrode material metal at both ends of the gate electrode in 
a channel direction by applying a reactive fluid to the gate 
electrode; 

a second impurity-injecting step of injecting impurities in 
high concentrations while using as a mask the gate electrode 
having the reaction product films at both ends thereof in the 
channel direction provided in the reaction product film forming 
step; and 

a reverse reaction step of returning the reaction product 
films of oxide films of the metal in both ends of the gate electrode 
in a channel direction formed in the reaction product film-forming 
step to an original metal through a reverse reaction such as 
reduction. 

42. (Amended) The method of fabricating an LDD thin film 
transistor in accordance with claim 41, [characterized in that the 
reaction product film-forming step is] wherein a thermal oxide 
film as the reaction product film is formed [a thermal oxide 
film-forming step of forming the oxide films] by oxidizing the gate 
electrode material metal with heat. 
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43. (Amended) The method of fabricating an LDD thin film 
transistor in accordance with claim 41 [or 42 characterized in that 
the method includes] , wherein [a gate electrode material-selecting 
step of selecting] the gate electrode is made of an Mo"W alloy 
having Mo content of 15 - 50 atom% [as a material of the gate 
electrode]. 

44. A method of fabricating an LDD thin film transistor, 
including- 

an oxide film- forming step of forming 0.05 -- 0.5|um-thick 
oxide films of the gate electrode material metal at both ends of a 
gate electrode in the channel direction by partly oxidizing the gate 
electrode which is made of a 300 " 500 nm-thick metal film; and 

a diagonal direction high voltage impurity-injecting step of 
injecting impurities at high voltages from both sides in the 
channel direction at the same time or in two installments while 
using as a mask the gate electrode provided with the oxide films. 

45. A method of fabricating an LDD thin film transistor, 
including- 

an oxide film-forming step of forming 0.05 0.5|im-long 
oxide films at both ends of a gate electrode in the channel 
direction by partly oxidizing the gate electrode which is made of a 
300 500 nm-thick metal film; 



21 



a high voltage impurity injecting step of injecting 
impurities at high voltages while using as a mask the gate 
electrode provided with the oxide films? and 

a dispersing step of further dispersing the impurities which 
have been injected in the high voltage impurity-injecting step and 
diffused towards the center of the gate electrode in the channel 
direction when a semiconductor is heat-processed after impurity 
injection or when the oxide films formed in both ends of the gate 
electrode are heated to be removed or reduced. 

46. (Amended) A method of fabricating an offset thin film 
transistor, including^ 

a reaction product film-forming step of forming reaction 
product films of oxide films of a 0.075 -- 0.5|Lim-long gate electrode 
material metal at both ends of the gate electrode in a channel 
direction by thermal oxidizing the gate electrode which is made of 
a 300 -■ 500 nm"long metal film! 

an impurity-injecting step of injecting impurities to the 
semiconductor layer in high concentrations while using as a mask 
the gate electrode provided with the reaction product films? and 

an oxide film removing step of removing the metal oxide 
films in both ends of the gate electrode in the channel direction 
after the impurity-injecting step. 



47. (Canceled) 
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48. (Canceled) 

49. (Canceled) 

50. (Canceled) 

51. (Canceled) 

52. (Amended) The method of fabricating an offset thin 
film transistor in accordance with claim 46, [characterized in that 
the method further includes a semiconductor material-selecting 
step of selecting] wherein polysilicon is used as semiconductor 
material of the offset thin film transistor. 

53. (New) The method for fabricating an LDD thin film 
transistor in accordance with claims 2, wherein, in the isolated 
resist-etching step, both end portions of the resist in the channel 
direction are removed by means of ashing with the use of a gas 
containing at least one of O2 and ozone. 

54. (New) The method of fabricating an LDD thin film 
transistor in accordance with claim 38, wherein a thermal oxide 
film as the reaction product film is formed by oxidizing the gate 
electrode material metal with heat. 
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